Analysis of expression profiles of islet-associated transcription and growth factors during beta-cell neogenesis from duct cells in partially duct-ligated mice.
Beta-cell neogenesis from pancreatic duct cells has been reported to occur in duct-ligated rat. Nevertheless, detailed process of this phenomenon has not been clarified. To clarify the mechanism of beta-cell neogenesis, a partial pancreatic duct ligation mouse model was created. Proliferation of duct cells, beta-cell neogenesis, and expression of transcription factors and differentiation/growth factors were studied by immunohistochemistry, cDNA array, and RT-PCR methods. In the duct-ligated portion of the pancreas, newly formed islet-like cell clusters (ICCs) were observed arising from the ducts on day 7 and afterward. Transcription factors, such as pancreatic and duodenal homeobox gene-1 (PDX-1), paired box factor 6 (Pax6), islet1 and Nkx2.2-positive cells, and protein gene product 9.5 (PGP9.5) were also induced in duct lining cells. By cDNA microarray analysis, expression of insulin-like growth factor-1 (IGF-1) and transforming growth factor beta1 (TGF-beta1) were above control levels on day 5, and RT-PCR showed an increase from day 5 to day 28. IGF-1 and activin A-positive cells were detected in ducts. In addition, expression of betacellulin (BTC), heparin-binding epidermal growth factor-like growth factor (HB-EGF), and TGF-alpha were also increased from day 3 or 5. These findings suggest that beta-cell or endocrine precursors are localized among duct lining cells. Induction of several islet cell-associated transcription factors and differentiation and/or growth factors may play important roles during beta-cell neogenesis in this model.